Queen’s House from Lincoln’s Inn Fields. 


lll rights of republication, including translation of articles, are reserved. 


‘ 
| Th 
| e 
| TRI 
| 
| 


E.E. 


Mr. VY. Watlington, M.B.E., M. 


Chairman 
The British Electrical and Allied Manufacturers’ Association (Incorporated) 


4 
: 
4 


The 
English Electric 
Journal 


Vol. IV. No. 8 


SEPTEMBER, 1929 


One Shilling. 


CONTENTS. 


PAGE 
THE CHAIRMAN OF THE B.E.A.M.A. 195 


ELECTRIFICATION OF  CHRIST- 
CHURCH - LYTTELTON LINE, 
- - -. 197 

ELEcTRIC TROLLEY BUSES - - 204 


FREQUENCY CHANGING PLANT IN 
INDIA - - - 209 


New REGIONAL STATION OF THE 
BRITISH BROADCASTING Cor- 
PORATION - - - - 211 


1500-voLT ROTARY CONVERTORS 
on Tospu RAILWAY, JAPAN - 212 


ELECTRIC HOPPER WAGONS IN A 
CEMENT WoRKS_ - - 214 


All Communications respecting Editorial 
Contents should be addressed to Tue Epirtor, 
Tue ELectric JouRNAL, QUEEN’S 


House, Kinasway, Lonpon, W.C.2. 


THE CHAIRMAN 
OF THE B.E. A.M. A. 

The election of Mr. Victor Watlington to 
the Chair of the British Electrical and Allied 
Manufacturers’ Association has been a fitting 
climax to his long connection with this im- 
portant representative body. He has been a 
working member of almost every important 
section from the earliest days of the Associa- 
tion, and has made a close study of the entire 
organisation. It is no secret that his election 
was a very popular one, and that under his 
leadership the Association has entered upon a 
period of renewed activity and progress. 


After he completed his technical training at 
the Central Technical College of the City and 
Guilds of London under Professors Unwin, 
Ayrton and Armstrong, Mr. Watlington con- 
centrated his attention on tramway construc- 
tion work, and following a period of service 
with the firm of R. W. Blackwell & Company, 
founded in 1906 a Company that specialised 
in the supply of materials for electric traction. 
In 19tt he was appointed Sales Manager of 
Messrs. Dick, Kerr & Co., Ltd., and subse- 
quently took an active part in the organisation 
of The English Electric Company, of which 
he was Sales Manager until his appointment 
as Managing Director a few years ago. He is 
also a Director of The Power & Traction 
Finance Co. and The Power & Traction 
Finance Company (Poland). 
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The appointment of a Committee 
under the Chairmanship of Lord Weir, 
to examine the economic and_ other 
aspects of main line electrification in 
Great Britain, is an important event. 
The Report of the Committee will un- 
doubtedly furnish a new and solid basis 
for the consideration of this important 
subject, and will, it is hoped, prove as 
fruitful of results as the Committee 
appointed to review the National Problem 
of the supply of Electrical [Energy. 
That Committee also was presided over 
by Lord Weir; it was appointed in 
January, 1925, and completed its report 
in May of the same year. 


Railway electrification as applied both 
to main line and to suburban services is 
a subject to which this Company has 
devoted much ‘study, and one of which 
it has a wide experience. Not only has it 
manufactured large numbers of freight and 
passenger locomotives, motor-coach stock and 
complete electrical equipments for both classes 
of vehicle, but it has also undertaken compre- 
hensive contracts for the whole of the work 
connected with such conversions, including 
the equipment of the permanent way and the 
supply of electric energy. The activities of 
the Company in connection with electric rail- 
ways in Japan, France, Canada, New Zealand, 
India, South Africa, and other countries, as 
well as at home, have often been recorded in 
these pages. 


In practically every part of the traction and 
transport field the advantages of electric power 
have been abundantly proved. Three articles 
in this issue describe the application of electric 
traction for widely different purposes. Our 
description of the electrification of the Christ- 
church-Lyttelton Section of the New Zealand 
Railways indicates that both this and the 
earlier conversion of the Arthur’s Pass Line 
were cases in which electric working was the 
only practicable solution to the special pro- 


EDITORIAL. 


blems which the railway administration had to 
face. In the main those problems were to 
increase the traffic capacity of the existing 
lines and to get rid of the discomfort insepar- 
able from running steam trains through long 
tunnels, and to make these improvements with 
the best all-round economy. 

From our description it will be seen that the 
most modern types of equipment have been 
used ; the substation from which the 1,500-volt 
direct-current supply is given to the overhead 
contact wires is of the automatic type and con- 
tains rotary convertors which operate at 1,500 
volts on a single commutator. Reference to 
another article in this issue relating to the sub- 
stations of the Tobu Railway, Japan, in which 
similar 1,500-volt single-commutator machines 
are installed, will show that such units have 
several advantages over the employment of 
two 750-volt machines connected in series. 

It is not inopportune to remind our readers 
that this Company has had a particularly close 
connection with the development of direct- 
current machinery for high voltages, and to 
mention the brief notice in these pages of the 
machinery recently supplied to the British 
Broadcasting Corporation ; this plant includes 
a number of direct-current generators working 
at 12,000 volts. 

Two other articles on traction subjects relate 
to the Company’s electric trolley buses, and to 
some electrically-propelled wagons of 25 tons 
capacity supplied to a large cement works, 
The ‘railless’’ bus, as it is frequently 
described, is proving very successful, both as 
an auxiliary to tramway systems and in some 
cases as an alternative method of passenger 
transport to which such a system may be 
gradually converted. The Company is in the 
favourable position of being able to build com- 
plete vehicles of this class in one works, where 
all the parts are manufactured, assembled and 
tested. 

The electric hopper wagons for carrying 
cement demonstrate the flexibility which 
electric propulsion possesses for meeting the 
special requirements of any industry. The 
convenience and economy of using electric 
locomotives or self-contained electric wagons 
in industrial works is now well established. 
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Christchurch-Lyttelton Line. 


Electrification of the 


New Zealand Government Railways. 


—This historic day, marking a new stage in the development of a very progressive province, 
has an importance which reaches far beyond the district, for the Christchurch-Port electrified 
line is part of the main inter-island ferry service. This comfortable, smokeless, speedy railway 
has also another aspect to interest many thousands of people in other parts of the Dominion. It 
is New Zealand's first electrified surburban railway, and the results of the running will be 
naturally awaited eagerly by people who hope to benefit by similar installations elsewhere. 
I am confident that those results will not disappoint expectations.—Latract from a message 
from the Hon. W. B. Taverner, Minister of Railways, contained in the Souvenir issued on the 


Opening Day. 


Christchurch is the largest city in the South 
Island and the capital of the Province of Can- 
terbury, which has been called the industrial 
centre of New Zealand. Lyttelton, seven miles 
from the city, is the port of Christchurch, and 
the main port of the Province. Almost land- 
locked and shut in by hills, it affords perfect 
shelter in the roughest weather, and is provided 
with thoroughly modern facilities for handling 
the cargoes of the largest vessels. It is the 
terminal port of the main inter-island sea route 
from Wellington—in the North Island, 174 miles 
away. The line between the City and its port 
was the first railway to be constructed in New 
Zealand, and was finally completed in 1867, when 
the Lyttelton-Heathcote section, including one 
mile 50 chains of tunnel, was opened. The sketch 
map, Fig. 1, indicates the 


material were invited from firms in England, 
Europe, and America. A comprehensive offer by 
The English Electric 
for the supply of the whole of the necessary 


equipment, including six electric locomotives, 


Company was accepted 


the overhead line material, and an automatic 
sub-station. 
service 


The successful inauguration of the 
electric was the occasion of an inter- 
esting ceremony on February I4th, this year, 
which was attended by the Right Honourable Sir 
Joseph Ward, the Prime Minister, the Honourable 
W. B. Taverner, Minister of Railways, and Mrs. 
Taverner, who performed the ceremonial opening, 
Mr. H. H. Stirling, General Manager of the New 
Zealand Railways, and a large number of officers 
of the Railway and other Departments. 

By the courtesy of The Auckland Weekly 
News it has been possible 


situation of the electrified 
line. In recent years the 
limitations of the single-line 
tunnel with steam-operated 
trains, have proved increas- 
ingly irksome, and after a 
number of schemes had been 
explored, the possibilities of 
relief by the aid of electrifi- 
cation were eventually con- 
sidered. As a result, it was 
decided to make the change 
from steam to electric trac- 
tion, and tenders for the 


to reproduce on page 199 


of this issue several  in- 
teresting pictures of the 


ceremony and of the line. 
The installation of the 
overhead equipment was 
carried by the Signal 
and Electrical Branch of 
the New Zealand Railways 
under the direction of Mr. 
H. J. Wynne, Engineer of 
this Branch, and his Assis- 
tant, Mr. G. W. Wryles, 


while the  sub-station at 


out 


supply of the necessary Fic. 1. 


SKETCH Map or LINE, 


Woolston was erected under 
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the supervision of the Public Works Department. 
In the setting to work of the locomotives, the 
erection of the automatic sub-station equipment, 
and the transfer to electric working, the fullest 
co-operation was afforded to the Company’s 
specialists by their New Zealand Agents, Messrs. 
Cory-Wright & Salmon. 

It is of some interest, before proceeding to give 
a detailed description of the equipment, to refer 
briefly to the earlier and first electrified line in 
New Zealand, because this also was an important 
step in the development of the Province of 
Canterbury and the neighbouring province of 
Westland. A description of the electrification 
of the Arthur’s Pass Tunnel section of the Midland 
line of the New Zealand Railways appeared in 
“The English Electric Journal” of January, 
1925. By the completion of the electric railway 
through the mountain barrier between the two 
provinces, there was removed a_ considerable 
handicap to the development of the timber, 
mineral and agricultural industries of Westland, 
and it was thereby given direct access to Christ- 
church, and the thtiving port of Lyttelton. Until 
this line was opened, any interchange of com- 
modities between the provinces involved a sea 
journey of some 400 miles, with costly handling 


DRIVER’S CABIN ON A LOCOMOTIVE. 
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Fic, 2. HoistinG LocoMorTivEs ON BOARD 


AT BIRKENHEAD, 


at each end, while Greymouth, the chief 
port of Westland, added a further com- 
plication by reason of its bar harbour. 
For the service through the Arthur’s Pass 
Tunnel, which is five miles 554 yards long, 
and the longest tunnel in the British 
Empire, The English Electric Company 
carried out a comprehensive contract, 
which comprised a steam power station, 
with workshops and running sheds, six 
electric locomotives, overhead line equip- 
ment, and the necessary feeders and 
cabling. We show in Fig 7 a view of 
the six locomotives passing over the 
Rolleston River on their maiden trip. 


Overhead Equipment. 


The contract for the material for this 
part of the work was sublet to Messrs. 
Robert Blackwell & Co., Ltd. It consisted 
of a trolley wire, catenary wire, and all 
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(1) Mrs. W. B. Taverner, wife of the Minister of Railways, berg cheered after cutting a ribbon across the line at 
Christchurch — station. (2) Mrs. Taverner cutting the ribbon. (3) The General Manager of Railways (left), 
Mr. H. H. Sterling, with the Minister and Mrs. Taverner. (4) Two of the locomotives. (5) Woolston substation. 
(6) A locomotive emerging from the Tunnel. {By courtesy of The Auckland Weekly News. 


= a 
; ©, \' ~ we 
r 


200 


THE ENGLISH ELECTRIC JOURNAL 


necessary fittings, together with erection tools 
suitable for the single catenary suspension 
type of overhead line. The trolley wire is 
0.25 sq. in. section grooved copper and the 
catenary wires are also of copper of either 0.5 or 
0.25 sq. in. section. Wooden poles obtained 
locally have been used, and these carry the over- 
head line by means of 7/9 S.W.G. galvanized 
steel cross wires. The catenary is suspended from 
7 in. disc insulators. The contact wire clips are 
cut from extruded metal sections of suitable shape 
for engaging in the grooves in the contact wire, 
and the clip is secured by a copper wedge between 
the clip and the wire. The dropper clips also are 
of novel construction in that they consist of two 
copper grooves, which hook round the 
catenary, and are held together by an easily 
removable ring. A 5-link copper chain is fitted 
to the contact wire clip and connected to the main 
dropper of galvanized iron; hence no bolts or 
screws are employed in the dropper system, and 
the erection and maintenance are consequently 
very easy. 

For the control of the sections “ English 
Electric ’ airbreak switches of 1,000 amps. and 
500 amps. capacity are mounted on the pole 
heads. These switches are operated from ground 
level by means of rods, which can be padlocked 
in the *‘ on” or “ off” position. Copper 
bonds arranged for flame rolling were 
used throughout for the rails. 


Locomotives. 


The six locomotives are all of the same 
design, with a box cab, and a driving 
position at each end, and are of the 
0—4—4—0 type for the standard N.Z.R. 
gauge of 3ft. 6ins. They are mounted 
on two articulated bogies and weigh 
50 tons each in working condition. 
Zach =ounit is equipped with four 
D.K.86/1B motors, having a one-hour 
rating of 297 h.p. at 750 volts, and the 
motors are connected permanently in 
pairs in series, for operation on the 
1,500-volt line. The specification called 
for speeds up to 40 miles per hour on 
trains weighing 600 tons, but it is believed 


Fic. 4. 


that this speed has been considerably exceeded in 
practice. The one-hour rating of the locomotives 
is 15,200 lbs. tractive effort at 30 miles per hour 
on full field, or 12,000 Ibs. at 36 miles per hour on 
weak field, the corresponding continuous ratings 
being 10,400 lbs. at 34 miles per hour and 8,400 lbs. 
at 42.5 miles per hour, with full field and weak 
field respectively. 

The control equipment is of this Company’s 
all-electric camshaft design, arranged to give 11 
notches in the series grouping, and 8 notches in 
the parallel grouping, together with 2 weak field 
positions in each grouping. It is mounted on self- 
contained framework as shown in Fig. 4 and 
housed in compartments in the central portion 
of the locomotive ; the doors of these compart- 
ments are provided with interlocks, so that any 
attempt to open them when the equipment is 
alive results in the immediate lowering of the 
pantographs from the overhead wire. The con- 
trol equipments and the auxiliary machinery are 
arranged in such a way that there is a passage 
along the centre of the locomotive to connect 
the two driver’s cabs. 

For collecting the current from the overhead 
wire there are two air-raised, double-pan panto- 
graphs, either of which may _ be 
independently. 


used 


CAMSHAFT CONTROL EQUIPMENT OF LOCOMOTIVE. 
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5. or THE LOCOMOTIVES ON 


The driver’s position at each end is on the 
centre line, and mirrors are mounted at both 
sides to give him a view of hand signals given 
from the station platforms, and of what is hap- 
pening at the rear of the train during shunting 
operations, ete. Fig. 3 is a view of one of the 
driving positions, The master controllers are 
fitted with a dead man’s handle and emergency 
brake valve so that power is shut off and the 
brakes applied in the event of the driver becoming 
incapacitated, or removing his hand from the 
controller handle. The control circuits are 
operated from a 120-volt supply furnished by a 
1,500/120 v. motor generator set housed in the 
central compartment. This compartment also 
contains the compressors supplied by The 
Westinghouse Brake Co. for actuating the brakes. 
Each locomotive is equipped with straight air- 
brake for the control of the locomotive only, and 
automatic air-brake for the control of the train ; 
there is no electric braking. The air-brake equip- 
ment on the locomotives was supplied by The 
Consolidated Brake & Engineering Co. 

At one end of the locomotive there is a panel 
on which are mounted the main isolating switch 
and the switches controlling the auxiliary machi- 
nery. The handles of these switches project into 
a recess in the driver’s cab, so that the driver has 
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THE Test TRACK AT PRESTON Works, 


full control over all parts of the locomotive from 
the cab, and it is not necessary for him to go into 
the central compartment for the purpose of 
starting up the auxiliaries. 

The locomotives were completely erected and 
submitted to running tests on the test track at the 
Preston works of the Company (see Fig. 5), and 
after testing, the superstructures were lifted from 
the bogies and each locomotive was despatched to 
the docks in three pieces. These were reassembled 
at the dockside and the locomotives were finally 
put on board completely erected, with the excep- 
tion of the pantographs, head lights, and other 
external fittings, which were liable to be damaged. 
Owing to the limited size of the hatches on the 
vessels, two of the locomotives had to be slung 
at an angle of 50 deg. in order to get them into 
the hold, but in spite of this, all the locomotives 
arrived in New Zealand in perfect order, apart 
from one or two broken windows. Fig 2 is a view 
taken while some of the locomotives were being 
lifted on board at Birkenhead. 


Automatic Sub-Station. 


Power for the operation of this line is obtained 
from the Lake Coleridge Hydro-electric plant and 
is transmitted to a new sub-station at Woolston 
(see page 199), about half-way between Christ- 
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church and Lyttelton, in the 
form of a 3-phase, 50-cycie 
supply at 10,500 volts. The 
sub-station has been equipped 
with two  1,500-volt single- 
commutator rotary convertors, 
with automatic switching equip- 
ment designed so that the sub- 
station can be operated either 
from Christchurch Station, 24 
miles distant, or from  <Ad- 
dington sub-station, which is 
another two miles 
Christchurch. At each of these 
control points, and at Wool- 
a small remote 
control panel, and the three 
points are connected by means 
of an 1l-core cable, of which 
7 cores are used for switching purposes, and the 


beyond 


ston, there is 


Fic. 6. 


other four for special purposes of the Public Works 
Department. The sub-station contains a sheet 
steel cubicle type of switchboard with duplicate 
bus-bars for controlling the two incoming feeders 
and the high-tension sides of the two transformers. 
For the D.C. supply to the overhead system there 
is a three-panel, 1,500-volt board, consisting of 
two rotary converter panels, and a common 


Fic. 7. ArtTHUR's Pass TUNNEL LINE. 


THE ENGLISH ELECTRIC JOURNAL 


Two 1,350 kw., 1,500-VoLr RoTary CONVERTORS ON TEST AT 


STAFFORD WoRKs, 


instrument panel; there are no feeder panels, 
as the D.C. positive connection is taken directly 
from the bus-bars to the overhead line, and the 
rail return is connected to the negative bus-bar 
by a length of bare cable. — Figs. 8 and 9 are 
views of the interior of the substation, and 
Fig. 6 shows the two convertors on test at the 
Company’s Stafford works. 

The automatic switching equipment is of The 


LocoMOTIVES ON THEIR ‘DELIVERY JOURNEY, 
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English Electric Company's well-known camshaft 
controller type, and_ is incorporated in four 
cabinets, two of which contain the camshaft 
control equipments for the two convertors, while 
the others are a common relay cabinet, and a 
remote control cabinet. 


The rotary convertors are of considerable 
interest, as they are among the most recent of a 
number of single-commutator 1500-volt machines 
which have been put into service by The English 
Electric Company. They are fitted with very 
complete systems of flash protection, which in con- 
junction with high-speed circuit breakers, give 
a high degree of immunity from the effects of 
severe short circuits. The design of these machines 
has been worked out very carefully with a view 
to giving a very high standard of commutation 
and thoroughly adequate ventilating arrange- 
ments. Each machine has a normal output of 
1,350 kW. when running at 750 r.p.m., and is 
provided with a pony motor at the slipring 
end and a D.C. exciter at the commutator 
end. 


As will be seen from the view of the sub- 
station on page 199, the transformers for the 


1350 kW. 
ENb, 


WOOLSTON SUBSTATION, 
ROTARY CONVERTOR FROM 


END OF ROTARY CONVERTOR IN WOOLSTON 
SUBSTATION, 


AC. 


Fic. 9. 


convertors are mounted on suitable founda- 


tions outside the building. 


The whole of the material supplied under this 
contract was subject to the inspection of Mr. R. J. 
Harvey, M.I.E.E., Consulting Engineer to the 
New Zealand Government. 


Since the opening of the line early this year the 
locomotives, plant and equipment have worked 
extremely well, and surprisingly little trouble has 
been encountered. Between February 14th and 
the end of June there was one minor failure in the 
sub-station, which caused a ten minutes’ delay to 
traffic, and a few minor troubles on the locomo- 
tives amounted altogether to one failure per 
21,767 locomotive miles run, corresponding to 
one minute’s delay for every 580 locomotive miles 
run. During this period the average weekly 
mileage per locomotive was 508 miles, and the 
maximum weekly mileage recorded against any 
one locomotive was 990 miles. Two earthquakes 
occurred during this period, but, fortunately, they 
did no serious damage. In one case, the earth- 
quake was the cause of power being shut off the 
line when a passenger train was in the tunnel, 
but the driver coasted the train into Lyttelton, 
and the passengers were unaware that anything 
abnormal had happened. 
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Electric Trolley Buses. 
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After a period of development which may 
be regarded as the experimental stage, electric 
trolley vehicles have established for themselves 
a recognised sphere of utility, and it has 
become widely realised that they offer in 
many circumstances economies and advantages 
over other forms of road transport. The 
list of tramway undertakings which have 
adopted this class of vehicle, either in sub- 
stitution for trams or as an auxiliary to them, is 
now lengthening rapidly. 

As one of the founders of the tramway 
business and one of the oldest makers of 
tramcars and their equipments, this Company 
took an early interest in “ railless’ and manu- 
factured some of the first equipments that were 
put on the road. 

Following the successful operation of a con- 
siderable number of “ English Electric ’’ railless 
equipments incorporated in chassis of various 
makes, the Company has undertaken, during 
the past two years, the supply of complete 
railless vehicles manufactured in their entirety 


A Bus Bopy BUILDING SHOP AT PRESTON WorKs. 


in the electric and body building shops of the 
Traction Works at Preston. Amongst recent 
orders for complete vehicles the following may be 
cited :— 

Bradford Corporation .... 12 six-wheel, double- 

deck. 

11 four-wheel, single- 
deck. 

6 four-wheel, single- 
deck. 

6 six-wheel, double- 
deck. 

7 six-wheel, double- 
deck. 

The Bradford Corporation has been one of the 
most enterprising authorities to explore the possi- 
bilities of railless vehicles, After obtaining 
experience with a number of buses, which in- 
cluded seventeen single deckers of the type shown 
in Fig. 5, further orders were placed with this 
Company for the twenty-three buses mentioned 
in the above list ; the first of the dottble-deckers 
were delivered recently, and one of them is illus- 


Darlington 
Nottingham _,, 


Maidstone 
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Fic, 2, Foor-OPpERATED CONTROLLER, THE COVERS HAVE BEEN REMOVED AND THE MAGNETIC 
BLOW-OUT ASSEMBLY OPENED TO SHOW THE CONTACTORS, 


Fic. 3. DouBLe-Deck, SIX WHEELED TROLLEY Bus TO SEAT 56 PASSENGERS. 
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trated in Fig. 3. This vehicle has a seating 
accommodation for 56 passengers, 26 in the lower 
and 30 in the upper saloon, and has an overall 
length of 28 ft. and a total weight, without pas- 
sengers, of about 8 tons. 

Every part of the electrical equipment has been 
carefully designed to meet the special require- 
ments involved, with the result that although the 
general principles follow the lines of tramway 
practice, there are novel departures in certain 
details. The power equipment consists of a 
twin 8Oh.p. motor, having two armatures 
arranged to operate with series-parallel connec- 
tions, which give the same flexibility and economies 
as a series-parallel tramcar equipment. The motor 
drives on to both the back axles of these six- 
wheel buses through a differential, and a differen- 
tial drive is also fitted to each of these axles. 

The controller is mounted at the side of the 
driver’s seat, and is operated by a pedal. It is 
of the Company’s camshaft contactor design with 
four series notches, three parallel notches, and 
one notch for reduced field. A view of one of 
these controllers without itscovers is shown in 


~ 


Fic. 4. Uprer SALOON OF SIX-WHEELED TROLLEY Bus. 
Fig. 2, and it will be seen that the design is 
extremely robust, with full provision for ease of 
inspection and maintenance. Connection is made 
to the trolley wires by the usual double trolleys, 
and these have a range of 16 ft. on both sides of 
the vehicle centre line. For working the buses in 
the car depot a trailing skate controlled by a 
change-over switch is made use of, and it is 


Fic. 5. ONE OF THE FLEET OF TROLLEY BUSES IN SERVICE AT BRADFORD, 
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Fic. 6, 


interesting to record that this has given very 
efficient results when tested over considerable 
distances on ordinary track with only one trolley 
in use. The necessary circuit 

resistances are fitted in suitable positions. 


breakers and 


In designing the chassis for these vehicles the 
most modern practice has been reviewed and 
every refinement incorporated which can contri- 
bute to strength 
running. The rear bogie of the 6-wheel vehicles 


stability, and comfortable 


now described has a special swivelling suspen- 


Fic. 7. 


LOWER SALOON OF SIX-WHEELED TROLLEY Bus, 


CHASSIS OF SIX-WHEELED, DoUBLE-DECK TROLLEY 


3US NEARING COMPLETION AT PRESTON WORKS. 


sion to prevent any tendency to tilt during 
braking and to obviate any twisting strains on 
the springs. Three brakes are provided, namely, 
a foot-operated electric brake with four notches, 
an air-brake operating independently on brake 
drums attached to each of the six wheels, and a 
hand brake working on the four rear wheels. The 
air-brake equipment, supplied by The Westing- 
house Brake & Saxby Signal Co., is designed so 
that the braking pressure on each pair of wheels 
is air-compensated, 

The 4-wheel buses now under construction are 
to seat 34 passengers, and will have a total length 
of 26 ft. They will be propelled by a single 
60 h.p. motor under the control of a foot-operated 
controller provided with six notches, inclusive 
of two for reduced field running. In this case the 
braking equipment consists of a foot-operated 
electric brake, a foot-operated air brake acting 
addition a hand- 
brake operating on the rear wheels. In other 


on all four wheels, and in 
respects these buses are equipped on similar 
lines to the 6-wheeled vehicles. 

Attention has already been drawn to the fact 
that the electrical equipment, the chassis and the 
body are all constructed, assembled and tested 
at the Preston Works of the Company, and the 
advantage of this arrangement can hardly be 
over-estimated. 
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There can be little doubt that this form of road 
transport will continue to gain many adherents. 
Compared with the petrol bus, it provides a 
vehicle equally well sprung and as comfortably 
fitted, with the added advantages of smoother 
running, due to the absence of gears, better and 
smoother acceleration, particularly on gradients, 
and a complete absence of noise and smell. 
Another aspect of the trolley bus which should be 
taken into account is that the propulsive power 
being taken from a central supply station, assists 
the building up of a larger load, and to that 
extent contributes to a reduction in the cost of 
electric power for all purposes. Further, the cost 


of power taken in this way is not subject to the 
considerable fluctuations experienced by users of 
petrol and similar fuels. 

On certain tramway systems where the con- 
ditions are suitable, trolley buses will show im- 
proved financial results, to which the absence of 
road and rail maintenance contribute in no small 
degree, the additional expense due to a second 
trolley wire being practically negligible. From 
the particulars given in this article it will be clear 
that the carrying capacity and horse-power of 
railless vehicles may be as large as those of the 
majority of tramears, while the riding conditions 
are undoubtedly superior. 


NINTH INTERNATIONAL 


NOVEMBER 7-16.1929 
| 


MOTOR TRANSPORT 
EXHIBITION 


COMMERCIAL 


You are invited to visit our stand at the 
Commercial Motor Transport Exhibition, Olympia, Nov. 7th to 16th, 
on which we are exhibiting a Double-Deck Six-Wheel Trolley Omnibus 
and a De Luxe Single-Deck Saloon Petrol Omnibus. 


An EXAMPLE OF ‘ ENGLISH 


ELECTRIC 


Bus Bopy Work 


PETROL 


” 
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A Frequency 


At one time, almost the only use 
of frequency changers was to inter- 
connect two supply systems of 
different frequencies. Recent de- 
velopments due to an appreciation 
of the advantages of the standard- 
isation of frequency, have led to a 
wider use of these machines. There 
is now an increasing scope for them 
in this country to form what may 
be described as a temporary flexible 
link to connect into the standard 
50-cycle system all distribution sys- 
tems operating at other frequencies. 

One example of this type of plant 
used as an interconnector is the 
10,000 kW. unit supplied to the New 
South Wales Government by this 
Company for linking together 50- 
This unit is illus- 
trated in Fig.4. Another similar case is that 
of a 3,000 kW. machine delivered to Athens, 
while a third example is that of two 2,000 kW. 
sets installed at Blackpool for the purpose of 
feeding an existing 83-cycle, single-phase feeder 
system from a modern turbo-alternator set 
generating three-phase power at 50 cycles. 

Somewhat different conditions led recently to 


the ordering of two 2,500 kW. frequency changers 


cycle and 25-cycle systems. 


Changing Plant 


A VIEW OF THE SWITCHGEAR CONTROL BOARD. 
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in India. 


TurReEE 1,500 KW. FREQUENCY CHANGERS IN THE 
Meturk Dam POWER HOUSE, 


for supplying power to the works of the Bromford 
Tube Co., Ltd., which are in an area where the 
present 25-cycle supply will eventually be changed 
over to 50 cycles. In view of the prospective 
change-over, it was decided to install 50-cycle 
equipment throughout the works and to provide 
frequency-changing plant. 

The installation with which this article deals 
mainly is of yet another variety, and was laid 
down in the circumstances now to be described. 

The Madras Government is con- 
structing on the River Cauvery, as 
part of the Metur project for im- 
proved irrigation in the Tanjore 
district, a dam which will be one of 
the largest in the world. For the 
service of the constructional works 
they at first the 
erection of an electric generating 
station containing oil-driven units, 
but at a later stage they decided to 
accept an advantageous offer from 


contemplated 


the Mysore Government for the 
supply of power in bulk, and a 
contract was concluded for a three- 
phase supply at 3,300 volts, 50 
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As this supply was to be 
Sivasamudram 


cycles. 
furnished from the 
Hydro-electric Station of the My- 
higher the 
25-cycle 


sore Government 

Cauvery, and _ this 
station, the contract provided for 
the installation at the site of the 
dam of frequency-changing 
plant. The Mysore Government 
had a number of transformers suit- 
able for the work, and the trans- 
which is 623 miles 


is a 


new 


mission — line 
long, was designed to make use of 
these units. They placed an order 
with this Company for the re- 
mainder of the sub-station equip- 
ment, comprising, in addition to 
three 1,500 kW. frequency changers, 
37,000-volt oil circuit-breakers and 
a nineteen-panel switchboard, all 
of which are shown in the accom- 

panying illustrations. 

Each frequency changer consists of a = syn- 
chronous motor operating at 2,200 volts, 25 cycles, 
and a 3,300-volt, 50-cycle alternator, provided 
with hand-operated rocking gear. 

When two or more frequency changers are 
required to run in parallel, it is advisable, and in 
some cases it may be essential, to fit a rocking 
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Fic. 3. 37,000 BREAKERS. 

gear in order to ensure satisfactory operation, 
particularly when a machine is being put on, or 
taken off, load. Hand operation of the rocking 
gear is satisfactory on machines of medium size, 
unless remote control is required ; in the latter 
and suitable 


rotation of the 


small auxiliary motor 
gearing effects the 
frame of one machine of the set. 


case a 
necessary 


Fic. 4. 


A 10,000 KW FREQUENCY CHANGER IN SERVICE IN AUSTRALIA, 
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Frequency changers are usually synchronous 
machines, as in the present instance, and advan- 
tage is often taken of the characteristics of this 
type of machine to improve the voltage regula- 
tion of the supply system by over-exciting the 
motor so that it runs at a leading power factor. 
The motors are usually built for tap-starting, and 
the rotor is then provided with damper windings 
designed so that, in conjunction with suitable 
switching arrangements, the starting current is 
reduced to a reasonably low figure. This 
figure can sometimes be reduced still further by 
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arranging for forced oil lubrication at the moment 
of starting. 

Two features of the switchgear in the Metur 
sub-station, which can be seen in Fig. 3, are the 
“ Niagara ” type of current transformers and the 
oil-filled bushings on the 37,000-volt breakers : 
generally the apparatus is of standard “ English 
Electric ” type. The control board contains ten 
machine panels, a summation panel and eight 
feeder panels, and the circuit-breakers, which are 
mounted — behind, 
operation, 


have remote mechanical 


New Regional Station of 
The British Broadcasting Corporation. 


In view of the frequent references now 
occurring in the daily papers to the com- 
pletion and bringing into use of the new 
transmitting station of the B.B.C., at 
Brookman’s Park, Potter’s Bar, a 
brief preliminary statement may be made 
concerning — the 
* English Electric 


near 


important group — of 


* machines and switch- 
gear that has been installed there. 

The main generating plant consists of 
four direct-current machines, each of 
which ha output of 200 kW. at 
300 r.p.m., and gives a supply at 220/260 
volts. For charging the 2,000 ampere-hour 
battery that has been supplied by the 
D.P. Battery Company, two 
booster sets have been installed consisting 
of 220-volt, 


generators 


Ss an 


reversible 


driving 
rated at 400-amps., 70-volts 
continuously, or 1,000 amps. 35-volts for 


570-r.p.m. motors 


one hour. 


three filament-current 
motor-generator sets in which the motors 
with the 


boosters, but in these units the generators 


There are also 


are interchangeable those for 


have an output of 1,300 amps. over a range 
of 15 to 30 volts. 


Two or THe rour 200-rEET Masts AT BROOKMAN’S PARK. 
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The most interesting machines are the three 
high-tension direct-current motor-generators, each 
of which consists of a driving motor and two 
high-tension generators. The motor of each 
set gives 250 h.p. at 720 r.p.m., and each pair 
of generators is designed for a pressure of 7,000 
to 12,000 volts. 

It may be pointed out that this Company has 
made a speciality of high-tension direct-current 
generators for over 25 years, and has constructed 
a large number of such machines for operating 
at from 5,000 to 20,000 volts and with outputs 
up to 500 kW. per commutator. 
shown that the use of this type of plant for high- 
power wireless stations has a number of advant- 
ages over alternative sources of high-tension 
direct current, notably in point of their efficiency 
and reliability. 

Control of the various groups of machines is 
effected from a number of switchboards of the 


Uxperience has 


vertical panel type in which the apparatus is 
mounted upon polished Sindanyo. The most 
important of these are the 10-panel main power 
station board for the main generators, boosters, 
feeders and auxiliaries, and the main switchboard 
of 25 panels for the transmitter hall, from which 
are controlled the output sides of the high-tension 
motor-generators, the filament current sets and 
several other auxiliary machines. The starting 
and control gear for the motors of the principal 
motor-generator units is grouped on a separate 
8-panel motor-starting switchboard, and there is 
in addition a 9-panel board for a number of smaller 
motor-generator sets. 

All the material has been constructed and in- 
stalled under the supervision of Capt. P. P. 
Eckersley, Chief Engineer to the Corporation, and 
his successor, Mr. N. Ashbridge. We hope to 
print, at a later date, a full description of the 
interesting high-tension machines. 


1,500-Volt Rotary Convertors on the Tobu Electric 
Railway, Japan. 


With the opening of the first portion of the 
Nikko line of the Tobu Electric Railway in April, 
1929, the first 1,500-volt Single-commutator 
Rotary Convertors in Japan were put into service. 
It may be said, however, that a number of 
machines of this type has been manufactured by 
the Company for installation on other 50-cycle 
systems; one of these is the Christchurch- 
Lyttelton electrified line to which reference is 
made on page 197 of this issue. 

There are two sub-stations on this new line, 
situated at Kawabe and Kanuma, and for both 
of these, complete ** English Electric ’ automatic 
switching equipments have been supplied in 
addition to the rotary convertors. The illustra- 
tions, Figs. 1 and 2, show the equipment in the 
Kanuma Sub-station. 

In each case the plant consists of two 500-kW., 
1,500-volt level-compound-wound convertors run- 
ning at 1,500 r.p.m. The machines have an over- 
load capacity of 50 per cent. for two hours, 100 
per cent. for one minute, and 200 per cent. 
momentarily. 


The incoming supply to the sub-stations is at a 
pressure of 3,300 volts, and for the control of the 
feeders and of the rotary convertor transformers 
truck-type switchgear is used, and is arranged 


Fic. i, 


Two 1500-voLT RoTaARY CONVERTORS AND D.C, 
SWITCHGEAR AT KANUMA, 
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between the two automatic 
starting and _ relay control 
cabinets, as shown in Fig. 2. 
The oil circuit breakers on the 
truck units are actuated by 
A.C. motors. 

The sub-stations are fully 
automatic and the method of 
control is identical in both. 
The first machine is started 
and stopped by a time switch, 
which can be seen on the left 
in Fig. 2, and the 
machine is brought into oper- 
ation when increasing load 


second 


causes overload conditions on 
the running machine; the 
automatic devices respond 
either to prolonged overload 
or to peak overloads of shorter 
duration. When the demand the 
station falls to a point where it can be met 


on sub- 
by one machine, an underload relay working in 
conjunction with a timing device, which can be 
adjusted for a delayed action up to 30 min., 
causes the second machine to shut down. In 
order that the sequence in which the two machines 
in a sub-station will start up or shut down may be 
set as required, suitable switches are provided. 
These can be seen under the time switch in Fig. 2. 
Another interesting item of the equipment is the 
inspection switch mounted near the sequence 
switch, just mentioned, which enables an inspector 
to start one or both machines immediately for the 
purpose of checking the correct operation of the 
switching devices. As part of the usual provision 
included in the Company’s switching equipments 
for giving complete protection against all abnor- 
mal occurrences, there are automatic 
for locking out a running machine in the event of 
persistent irregularities, and in this event the 
second machine is brought at once into service. 
The most important features of the 1,500-volt 
rotary convertors are those which are directed 
towards protecting the machines from the effects 
of severe short circuits, and ensuring particularly 
good ventilation, especially of the commutator, 
and the dissipation of any hot gases or metallic 


devices 


Fic. 2. E.H.' 


T. SWITCHGEAR AND AUTOMATIC CONTROL CABINETS, 


rapours that may result under a heavy short- 
circuit. As will be seen from the illustrations, the 
brushgear and commutator are equipped with 
very complete protection against flashover, either 
between adjacent brush lines or to earth. A fan 
is fitted at the slipring end of the armature and 
clean air is drawn in through the end cowl, circu- 
lated through the armature and _ finally dis- 
charged across the commutator in an axial 
direction. The machines are started by means of 
low-tension tappings on their associated trans- 
formers, and from the moment the initial starting 
impulse is given to the automatic devices, less 
than a minute elapses before the machine is 
supplying power to the trolley line. This rapid 
starting up proves exceptionally useful at times 
when it is necessary to bring a second unit on to 
the line, as it does away with any risk of inter- 
ruption to the railway service. 

In view of the use in other sub-stations on this 
railway of 750-volt rotary convertors of the same 
total capacity working in pairs in series, a valuable 
comparison may be made between some aspects 
of the two types of plant. It is apparent that a 
sub-station with 1,500-volt units contains only 
half the number of machines required in a station 
of the same total capacity but equipped with 
750-volt units, and also that the former will 
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show a considerable saving in 
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‘ PER CENT 
capital cost by reason of the 


smaller ground space and build- 
ings, and the fewer parts in the | 


| | 1500 VOLT, 500 kW. UNITS 


750 VOLT, 250 kW. UNITS 
TWO IN SERIES 


equipment, with a corresponding 
reduction in the amount of cable ; 
in addition, there is obviously 
an economy in the maintenance 
An equally important 
advantage is the superior effi- 
ciency of the single-commutator 


50 
costs. 


30 


4 
\AA SAVING OF SINGLE UNIT 
OVER TWO IN SERIES 
\ 


machines, which results in a direct 
saving in the cost of power. This 
point is demonstrated by the 
comparative curves reproduced 


80 


in Fig. 3. 

In conclusion, some reference Fic. 3. © 
may be made to that part of the 
switching equipment which con- 
trols the of the 
stations. On each outgoing D.C. feeder there is a 
high-speed of the 
magnetic type, which operates without a limiting 


direct-current output sub- 


circuit-breaker Company s 


resistance. These breakers, as well as those on 
the D.C. side of the convertors, are provided with 
reclose features, and the complete group is 
mounted on a gallery above the control panels 
It has 
already been stated that the equipments are 


which carry the reclose and other relays. 


ya 
Electric 
feaders of this Journal will have recognised 
that this Company has for many vears included 
in its wide range of electric traction products not 
only electric locomotives and motor-coach stock 
for normal railway service, but also battery and 
trolley units for general haulage and shunting in 
goods yards and in the precincts of industrial 
undertakings. As an extension of the latter type 
of traction unit they have also built and installed 
with highly satisfactory results several fleets of 
self-contained electrically-driven wagons both for 
automatic working and for control by drivers. 
An outstanding example of this kind of electric 
vehicle is the equipment now in operation on the 
Post Office (London) Tube Railway, which it will 
be is automatic,  i.e., 


remembered, entirely 


driverless. 


Another example, also of automatic 


50% 
IMPARATIVE 


CONVERTORS FOR SAME TOTAL CAPACITY 


75% 100% 


125% 


1500-voL1 


150% OF FULL LOAD 
E¥FICIENCIES O} 750-VOLT ROTARY 


AND LINE VOLTAGE, 


provided with the Company’s system of full auto- 
matic protection, but it may be added that the 
practical of the various devices is 
enhanced by the inclusion of a special arrange- 
ment of fault-indicating lamps. 


value 


These lamps, 
which can be seen on the automatic starting and 
relay control panels in Fig. 2, prove exceptionally 
useful in showing an inspector very quickly 
exactly which automatic relay is locked out when 
a fault has occurred, 


Hopper Wagons tor a Cement Works. 


working, is the fleet of 15-ton wagons in service 
at the Mendip Mountain Quarries of Messrs. Road 
Reconstruction, Ltd. 
There doubt 
power haulage 


is no that the 


purposes 


use of electric 
for offers to many 
industrial works an opportunity for considerable 
economies, increased efficiency and greater 
safety. 

to three 
electric hopper wagons recently put into service 
at the Works, Greenhithe, of the 


British Portland Cement Manufacturers, Limited, 


The following description relates 


Johnson’s 


to whom we are indebted for permission to 
publish these particulars. 

Each wagon consists of a steel hopper carried 
in a cradle which is supported at each end on a 
bogie, and one bogie is electrically driven and 
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surmounted by a driver’s cab containing the con- 
the 
collector. The hoppers are designed to contain 25 


trol equipment and supporting current 
tons of cement, and are provided at the bottom 
with a discharge chute in which is fitted an agitator 
screw to facilitate emptying. When operating on 
a 250-volt, direct-current supply, the fully loaded 
wagons, weighing 50 tons, attain a speed on level 
tangent track of m.p.h. 
speed when the hopper is empty is 6) m.p.h. 


The corresponding 


The general design of the electric bogie is very 
similar to that of the Company’s type 3 industrial 
locomotive, the king pin and rubbing blocks 
supporting the hopper being carried on a bolster 


in the centre of the bogie structure. The 
following are the leading dimensions : 

Motor Trailing 

Bogie. Bogie. 
Gauge 4 ft. 8} in. 
Wheel Base 5ft.6in. 5 ft. in. 
Length over Buffers 13 ft. 6 in. 10 ft. 0 in. 
Overall Width —... Sft.2in. 7 ft. 6 in. 
Wheel Diameter ... .- 2ft.9in. 2 ft. 9 in. 
Height to top of Cab... 11 ft. 6} in 
Length of Cab... 5 ft. 6 in 

30 ft. O in 


Bogie Centres... 


Total length over Butlers 43 ft. 74 in, 


FLEET OF THREE ELectRiIC HoppeR WAGONS FOR CARRYING 


nm 


CEMENT, 


The construction of the bogies is generally in 
accordance with standard practice for standard 
industrial the 
parts are of the built-up type, the frames being 


gauge locomotives ; mechanical 
of rolled steel channels suitably braced to form 
a rigid structure and fitted with horn guides and 
keeps. Buffers and draw-gear are suitable for 
working with standard main line rolling stock. 
Mechanical and electrical brakes are provided on 
the 
the 
the 


rheostatic type and is brought into action by the 


the motor bogie only, the former being of 
hand-wheel and screw type operated from 
driver's cab. The electrical braking is of 
main controller. To minimise the possibility of 
wheel spin, sanding gear is fitted on the motor 
bogie, with operating pedals in the cab floor. 
Although the electrical equipment follows the 
Company's usual practice, it may be of interest 
to specify briefly the individual items. There are 
two DK 20 E traction motors, one on each axle, 
D BIW 44 


series-parallel operation and rheostatic braking 


controlled by a controller, giving 


in both directions of travel. The pantograph is 
of the spring-operated type designed to work at 
trolley wire heights varying from 13 ft. to LS ft. 
above rail level. A mesh guard is fitted on the 
inner end of the cab roof to safeguard operatives 
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attending to the hopper from accidental contact 
with the pantograph arms. Other portions of the 
equipment are a set of resistances, an ammeter, 
and two type D form A circuit breakers, of which 
one provides protection for the traction motors 
and the other for the motor driving the agitator 
screw. 

A 10 h.p., half-hour rated, shunt-wound totally- 
enclosed motor of standard industrial type, 
mounted on the hopper cradle behind the cab 
drives the agitator through gearing and chains 


A 
/0,000k VA 


Synchronous 
Condenser 


recently 


OF THE ELECTRIC WAGONS. 


which effect a speed reduction of 1,140 to 
75 r.p.m., and the whole of the transmission is 
suitably enclosed and provided with continuous 
lubrication. 

One red and one white head light are provided 
at each end of the wagon, and in addition to 
adequate cab lighting there is a portable hand- 
lamp with flexible trailing cable. The whole of 
the cabling is carried out in 600-megohm cable 
enclosed in heavy screwed galvanised conduit. 


installed 
in New 


Zealand. 


Fic, 2. GENERAL VIEW OF (Nits 
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September, 1929. 


A NEW CONCEPTION OF INDUSTRIAL INSTRUMENTS. 


ELECTROFLO MULTIPLE 
MAETERING 


HE original Electroflo meter was very considerably more useful than any of its 
Y ppreetine coset because there was no restriction upon the location of its reading 

instruments. The indicators, recorders and integrators of any number of meters 
could be centralised, grouped or de-centralised to meet any operating requirement. 
Far greater use was consequently made of the flow meter readings and immediate 
action could be taken if any unsatisfactory tendency became apparent. Much time 
and money were saved. 
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This year Electroflo takes another forward step, and achieves the long-desired 
centralisation and CO-ORDINATION of ALL the records which determine efficiency, 
and of the indications which guide satisfactory performance. Electroflo efficiency 
meters and multiple metering systems record on 12” wide charts, lasting 1,200 hours, 
flows, temperatures, pressures, CO, percentages and vacua in any required combination. 
All of these measurements are accomplished electrically, at any location. 


Gone for ever is the necessity of collecting and endeavouring to relate a number 
of daily charts of different sizes. It is important to note that the methods employed 
are by no means new and untried, for all the operating movements are those which 
have been used with such success in individual Electroflo instruments for many years. 
The system is new in arrangement only. 


Attention is drawn to the illustrations of typical Electroflo multiple metering 
panels already supplied to many British and foreign customers. 


Catalogues No. 5028 and E.M. 27 giving complete 
information will be forwarded gladly upon request. 


METERS CO. LID. 
Abbey Road, Park Royal, London, N.W.10. 
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LONDON POST OFFICE 
TUBE RAILWAY 


A COMPREHENSIVE ELECTRIFICATION CONTRACT 


carried out by The English Electric Company, comprising Ninety Motor Wagons, 
Three Battery Locomotives, Three Complete Sub-Stations, Control and Signalling 
Apparatus, Equipment for Operating Wagons in the Depot, Third Rail Equipment, 
Ventilating Plant, Tunnel Lighting and Cabling. 

This unique undertaking, which is automatic in operation, carries the mails between the 
General Post Office, two main line railway termini and various district post offices. It is 
one of many railway electrification schemes carried out by The English Electric Company, 
and is another example of their ability to undertake Complete Traction Schemes of any 
magnitude. 


ENGLISH ELECTRIC. 


THE ENGLISH ELECTRIC COMPANY LIMITED. 
MEAD OFFICE: 


Queens House, Kingsway, London.W.C.2. 


Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
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LOCOMOTIVE FOR THE 
POST OFFICE TUBE RAILWAY 


—another 
example of 
English 
Electric 
engineering 
plus 


KATHANODE 


Booklet Free. 
THE D.P. BATTERY CO., LTD., 
Bakewell Derbyshire. 
London: 1, Victoria St., SW. 1. 
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AIR BRAKE EQUIPMENT 
for all descriptions of ROLLING STOCK 


Vide article in this Journal on the electric locomotives built by 
the ENGLISH ELECTRIC COMPANY for the 
CHRISTCHURCH-LYTTELTON RAILWAY OF NEW ZEALAND. 


Combined Brake Apparatus with Improved Triple Valve 


THE CONSOLIDATED BRAKE & ENGINEERING Co., LTD., 


Caxton House, Westminster, $.W.1, and Windsor Works, Slough, Bucks. 


Overseas Representatives AUSTRALIA: Railways & Rolling Stock Equipment Pty., Ltd., 517, Little Collins Sam Melbcurne. ARGENTINE 

REPUBLIC : Percy Grant & Co., Ltd.. Buencs —_ BRAZIL: M. Almeida & C ‘ia. San Paulo. EGYPT: Mosseri, Curiel & Co., Cairo. 

INDIA: W. Billinton, Be mbay & Calcutta. NEW ZEALAND: Teagle Smith & Scns, Ltd., Wellingtcn. SOU TH AFRICA: Dowscn & 
Dobscn Ltd., Johannesburg. 


Built by the Traction Works 
of The English Electric 
Company, the Busillustrated 
is eminently suitable for - 
duties imposed by modern 
transport conditions. 


ROBUST AND SOUND CON. 
STRUCTION. MINIMUM 
WEIGHT. LONG LIFE. 


LET US QUOTE FOR 
YOUR REQUIREMENTS. 


OMNIBUS BODIES 


on 


The 


ENGLISH ELECTRIC 


any Limited Six Wheeler Single-Deck Motor Omnibus for one man operation, supplied to 


Queen's House, Kingeway, London. W,C.2. (E) 
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TRADE MARK 
Ash Handling Applications 
SECTIONAL CAST IRON WALL PLAItS WITH 


VERTICAL FINS FORMING VENTILATING DUCTS. WRITE FOR 


VENTILATED CAST IRON NOSE PIECES. 


CAST IRON DOOR WITH CATALOGUE 


MONOLITHIC REFRACTORY LINING. 


Specify Specify 
Products 


OSCILLATING 
FEED 
MACHINED _ 


ROLLERS 


12 CHANNEL 
FRAME 
CAST \RON 
FEED PLATE 


HYOROJET 
NOZZLE CONNECTION. 


CAST GRID 
LARGE ACCESS DOOR 

INSPECTION DOOR 

CAST IRON CURB ANGLES. 


“RECTANGULAR CONCRETE TRENCH. 
REMOVABLE IRON LINERS 


CAST IRON COVER PLATES 
WITH! PULVERISED FUEL FIRED FURNACES. 


A feature of this application is the provision of our special Air Cooled Furnace Bottom Walls and self-aligning non-jamming Ash gates. 
Periodically the gates are opened and the ash is fed under control into a high velocity sluiceway at a rate proportional to the carrying 
capacity of the sluice; since in addition, the sluice can carry anything passing through a 12" grid, clogging of the sluiceway is positively 


ee THE ASH COMPANY (London) LIMITED 
63, Lincoln’s Inn Fields, London, W.C. 2 


= 
No 
: 2 | 
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Mica, Leatheroid, Vulcanized Fibre 


EMPIRE CLOTH AND TAPE . 


Bakelite Sheets, Tubes, Spools, etc. 


for Oil-immersed Apparatus and Transformers. 


BAKELITE RESIN, VARNISH & MOULDING POWDER. 


PRESSPAHN, FULLERBOARD, EBONITE 


ATTWATER SONS, 


Established 1868. 


PRESTON, ENGLAND. 


Contractors to the British, American, French and Italian War Offices and Admiralties. 


IN BLOCKMAKING - SO IN PHOTOGRAPHY 


WE SEND OUR OWN PHOTOGRAPHERS TO 
PARTS OF THE UNITED 
AND THE CONTINENT. 


R Ee oO 


MAKERS OF BETTER BLOCKS 
5, EAST HARDING STREET, E.C.4. 
Telephone; CENTRAL, 2602, 2603 & 2646 


| 
| (JUALITY HAS ALWAYS BEEN OUR FIRST OBJECTIVE. 
| 
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THE PIONEER 


FIFTY YEARS AGO 
TURNER BROTHERS 
ASBESTOS COMPANY 
CONSISTED OF FIVE 
MEN: TO-DAY THE 
TURNER AND NEWALL 
GROUP COMPRISES 
EIGHT WORKS-COVER- 
ING ONE HUNDRED & 
FIFTY ACRES—SEVEN 
ASBESTOS MINES, IN- 
CLUDING THE LAR- 
GEST PRODUCING UNIT 


uN THE UNION of SOUTH 
af ~ ‘ EMPLOYEES. 
Morman Tilson 


“There’s no sense in going further—it’s the edge of cultivation.” 
Kipling. 


N an Industry, if it is to survive, there must always be those that give brains and capital 
freely in the attempt to win better and still better value for the users of their products and 
whose trail of progress is blazed by rejected ideas and scrapped equipment. 


EBONY “SINDANYO” represents seven continuous years of scientific investigation in the 
laboratory, the workshop pe in service; it 1s no accident, as are the materials it is rapidly 
superseding, but is to day exactly what we intended it to be when first we set out to produce it, 
ten years ago. 


There is no valid reason why any manufacturer of Switch and Control Gear should continue to 
mount — on the unscientific materials that were only just good enough at the birth of the 
Electrical Industry and which, under to-day’s conditions, are fundamentally unsound, when the 
use of Ebony “Sindanyo’”’ not only raises the standard of quality of the complete product, but 
actually materially reduces the total cost of production of the unit. 


Please write for BROCHURE No. 16. 
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REGISTERED 


INSULATING: BOARD. 


‘DIELECTRIC: HOMOGENEOUS: STRONG: 
TURNER BROTHERS ASBESTOS COMPANY LTD., ROCHDALE, ENGLAND 


Manufacturers of 
SVERY TIONG IN ASBESTOS 
‘or the 
Electrical, Electro-Chemical and Mechanical Engineering Industries 


Switchboard with 

Ebony “‘Sindanyo”’ 

Panels. Reproduced 

by courtesy of The 

English Co., 
td. 


\ 
A, 
OO 
- 
CFH.6 
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C) BRITISH MACHINE TOOL MAKERS 


Heavy Duty Motor Driven 


All control levers on saddle. 
Electrically operated com- 
bined saddle and sleeve lock. 


18 Speeds (580-27  r.p.m.) 
4 Feeds (32-120 c.p.i.) 


Driving gears are 


Hardened and 
Cround. Six- 
splined Spindle 
of 50-55 tons 
heat-treated 
steel. 


Drive by Vertical 
Motor at head 
of Pillar. 


Ask for Catalogue section 
No. | containing full details. 


( 
entralised-control Nadia! Dri 
) 

| 
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PHOTOGRAPHY 
AS A 
SALES MEDIUM 


is daily becoming a greater 
necessity. When buildings, 
plant, equipment and manu- 
factures_ need illustrating, 
there is no form so direct and 
appealing as _ photographs. 


The foremost engineers, ship- 
builders, architects and 
contractors employ the 
Stewart Bale photographic 
service in all parts of the 
Kingdom for permanent re- 
cords of work done and as an 
aid in securing new orders. 


STEWART BALE’S photo- 
graphs need the minimum of 
arlist’s retouching before blocks 
are made, thus saving expense 
and securing naturel- 
looking results. 


The STEWART BALE 
photographic Service and Ex- 
perience is at your command. 
An oppo tunity of submitting 
examples of current work, dis- 
cussing and advising is welcomed. 


rewarr Bate 


Engineering & Technical 
PHOTOGRAPHER 


53 LORD STREET: 
LIVERPOOL 


Telephone - - - - - 4014 Bank 
Telegrams - ‘Lenses, Liverpool’’ 
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Tool Makers, Ltd. XVIII 
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| | 
| 

" 
| 

} 
| 
| 
\ 


XX THE ENGLISH ELECTRIC JOURNAL September, 1929. 


THE BISHOPSGATE PRESS 


(Straker Brothers Limited) 
Established 1800. 


The position of the Company’s Offices and Works. 


Refroduced from the Ordnance Survey, with permission. 


OFFSET AND LETTERPRESS PRINTERS. 
PUBLISHERS AND ACCOUNT BOOK MANUFACTURERS. 


We welcome Enquiries for Every Class of Work. 


Telegrams : Telephone : 
Straker, London. Bishopsgate 2444 (4 lines). 


194-200, Bishopsgate, London, E.C.2 


